The recently published final results of experiment E04-108 in Jefferson Lab Hall C extend the recoil polarization measurements of the ratio of the proton electric and magnetic form factors to Q 2 = 8.5 GeV 2 , an increase in Q 2 coverage of more than 50%. A global fit of G p E and G p M to selected data for electron-proton elastic scattering cross sections and polarization observables is presented, illustrating the statistical impact of the new results.
The elastic electromagnetic form factors of the nucleon are among the most fundamental quantities describing its structure. In the one-photon-exchange or Born approximation, the helicity-conserving Dirac form factor F 1 (Q 2 ) and the helicity-flip Pauli form factor F 2 (Q 2 ) fully characterize the amplitude for elastic electron-nucleon scattering at a spacelike momentum transfer Q 2 = −q 2 > 0. These form factors are accessible experimentally through both cross section and double-polarization measurements, and are often expressed in terms of the equivalent linear combinations G E = F 1 − τ F 2 (electric) and G M = F 1 + F 2 (magnetic), which are more readily extracted from experimental observables. The Born differential cross section for elastic ep scattering is given by QCD-inspired phenomenological models, precise form factor data provide important model-independent information about the structure of the nucleon. The recently published results of experiment E04-108 8 in Jefferson Lab's Hall C extended the recoil polarization data for R to Q 2 = 8.5 GeV 2 . In this paper we illustrate the statistical impact of the new data in a global fit to elastic electron-proton scattering data, including both cross section and polarization measurements, using the Kelly parametrization 9 of G p E and G p M . The Kelly parametrization of the nucleon form factors 9 is given by the ratio of a polynomial of order n to a polynomial of order n + 2 in τ = Q 2 /4M 2 : 
where and b E,M 1,2,3 are eight adjustable parameters to be determined, σ R,data = ǫ(1 + τ )σ data /σ Mott (see equation (1)), and ∆σ R,data and ∆R p,data are the uncertainties in the experimental data. For the cross section data, statistical uncertainties and overall normalization uncertainties, when quoted with the published results, were included in ∆σ R,data . For the polarization data, only statistical uncertainties were included.
The inconsistency between the Rosenbluth and polarization data for Q 2 ≥ 1 GeV 2 was handled using an iterative procedure. Three iterations of the fit were performed. For all cross section data with Q 2 ≥ 1 GeV 2 , the value of G p E in equation (6) 
The numerical minimization was carried out using the TMinuit class within the ROOT libraries. 31 Typically, no significant improvement of the fit was found after two iterations of the starting function for G p E . This fit procedure was performed for two data sets identical in every respect except that the new JLab Hall C data for R p were excluded from the first data set and included in the second set. Table 1 shows the results Table 3 illustrates the quality of the fit in terms of χ 2 . Although the overall χ 2 of the fit χ 2 /n.d.f. = 828.4/466 = 1.78 might be regarded as relatively poor, the extent to which the reduced χ 2 exceeds one per datum reflects the inconsistency between the Rosenbluth and polarization methods, as shown in table 3. The polarization data and the cross section data for Q 2 ≤ 1 GeV 2 are consistent with the fit results for
Relative to the number of data points, the cross section data for 1 ≤ Q 2 ≤ 10 GeV 2 contribute disproportionately to χ 2 , since the ǫ-dependence of the measured cross sections disagrees with the slope predicted by the polarization data. Figures 1 and 2 show the fit results together with the experimental data. In figure 1(a) , polarization data for R p were converted to G p E data using the fit result for G p M and appropriate error propagation. The best fit curves are shown with standard 1σ uncertainty bands calculated from the full covariance matrix. As shown in figure 1(a) trapolation to higher Q 2 . Looking to the future, planned recoil polarization measurements of R p to Q 2 ≈ 15 GeV 2 and precision elastic ep differential cross section measurements to Q 2 ≈ 18 GeV 2 using JLab's upgraded 11 GeV electron beam will complete the experimental knowledge of proton electromagnetic form factors in the spacelike region attainable with present day accelerators.
